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MUFFLER 

TECHNICAL FIELD 

The subject invention refers to a muf?er for portable 
Working tools, particularly chain saWs at Which the muf?er 
is directly mounted to the exhaust gas outlet of the cylinder. 

BACKGROUND OF THE INVENTION 

The muf?er for portable Working tools is usually directly 
mounted to the cylinder’s exhaust gas outlet as compactly as 
possible. For these tools there is a very strong demand for a 
loW total Weight and small siZe. This leads to a demand for 
a small and light muf?er, Which at the same time gives a 
satisfactory silencing function. It is also important that the 
user does not get injured if he comes into contact With the 
tool’s muf?er or its exhaust gases. Furthermore, it is obvi 
ously important that the exhaust gases do not set ?re to 
adjacent objects, for example grass or tWigs in the case of a 
chain saW. This has lead to the existence of special legal 
requirements concerning the muf?er’s surface contact tem 
perature and the exhaust gas temperature in the vicinity. The 
Working tool is usually supplied With a cooling fan and 
various safety covers around the cylinder and partly around 
the muf?er. It is desirable to achieve a good mix of the 
exhaust gases in the cooling-air to reduce the temperature. 
HoWever, in reality this is hard to achieve due to lack of 
space and With regard to Weight. 

PURPOSE OF THE INVENTION 

The purpose of the subject invention is to substantially 
reduce the above outlined problems. 

SUMMARY OF THE INVENTION 

The above purpose is achieved in a muffler in accordance 
With the invention having the characteristics appearing from 
the appended claims. 

The muf?er in accordance With the invention is thus 
essentially characteriZed in that the muf?er’s exhaust gas 
outlet is located on an upper side of the muf?er, i.e. a side 
Which is turned in the same direction as the upper side of the 
cylinder, i.e. turned aWay from the engine’s crankcase. 
Furthermore, the muf?er’s exhaust gas outlet is supplied 
With a de?ecting device, for instance a bent tube, Which 
de?ects the exhaust gas ?oW, so that it leaves the muf?er in 
a plane Which is relatively parallel to the upper side of the 
muf?er. By locating the exhaust gas outlet on the upper side 
of the muf?er it is made possible to take advantage of the 
large amount of cooling air, Which usually bloWs over the 
upper sides of the cylinder and muf?er. Hereby an effective 
mix of exhaust gases and cooling-air can take place, assum 
ing that a de?ecting device directs the exhaust gases rela 
tively parallel to the upper side of the muf?er. Problems With 
space and temperature have most likely lead to that this 
solution has not previously been used, as far as the applicant 
is aWare of. According to a further development of the 
preferred embodiment of the invention the exhaust gas outlet 
is shaped and directed so that a substantial part of the 
exhaust gases ?oW sideWays across the muf?er’s upper side. 
This contributes to a good mix of exhaust gases and cooling 
air and to a loWer temperature around the tool. Further 
characteristics and advantages of the invention Will be 
apparent from the ensuing description of preferred embodi 
ments and With the support of the draWing ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described in closer detail in the 
folloWing by Way of various embodiments thereof With 
reference to the accompanying draWing ?gures. 
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2 
FIG. 1 shoWs a chain saW schematically seen from above. 

The saW’s guide bar and chain as Well as various safety 
covers have been removed, to more clearly shoW the muf?er 
and its cooling. 

FIG. 2 shoWs the muf?er in FIG. 1 from above, although 
in a larger scale and in more detail. 

FIG. 3 shoWs the muf?er in FIG. 2 from the front. 
FIG. 4 shoWs a cross section of the muf?er in the previous 

?gures seen from the side along line A—A in FIG. 3. 
FIG. 5 shoWs a further preferred embodiment of a muf?er 

according to the invention. 

DESCRIPTION OF EMBODIMENTS 

In FIG. 1, numeral reference 1 designates a muf?er, Which 
is directly mounted to the cylinder’s 16 exhaust gas outlet 3. 
We see the chain saW straight from above doWn toWards the 
cylinder’s 16 upper side With spark plug 17. Next to the 
cylinder a carburetor 18 is located, on the opposite side of 
the muf?er 1. The chain saW 2 is air-cooled and its cylinder 
16 has suitably square cooling ?ns, as illustrated in the 
?gure. The upper side of the cylinder 16 and the muf?er 1 
are approximately on the same level. Acooling fan 19 bloWs 
cooling air around and over the cylinder 16. The air ?oW is 
steered by protective covers, Which are not shoWn here. That 
means that a protective cover on the upper side covers the 
cylinder and a part of the muf?er. 
As illustrated by the cooling air arroWs 20, some of the 

cooling air ?oWs around the cylinder 16 and also betWeen 
the cylinder and the muf?er 1. Alarge portion of the cooling 
air ?oWs across the cylinder 16 and further toWards the 
muf?er 1. The muf?er’s exhaust gas outlet 4 is located on an 
upper side 5 of the muf?er, i.e. a side Which is turned in the 
same direction as the cylinder’s 16 upper side, i.e. turned 
aWay from the engine’s crankcase. The muf?er’s exhaust gas 
outlet 4 has a de?ecting device 6, for instance a bent tube, 
Which de?ects the exhaust gas ?oW 7, so that it leaves the 
muf?er in a plane Which is relatively parallel to the muf?er’s 
upper side 5. 

The amount of cooling air is approximately 10 times 
greater than the amount of exhaust gas and it is important to 
achieve a good mix of exhaust gas and cooling air. The 
exhaust gas outlet 4 is located close to a corner 8 of the 
muf?er situated close to the cylinder. The corner 8, Which is 
closest to the cooling fan 19, is suitably chosen. The exhaust 
gas outlet is shaped and directed so that a considerable part 
of the exhaust gas ?oWs sideWays over the muf?er’s upper 
side 5, i.e. across the direction of the cylinder’s exhaust gas 
outlet 3. The de?ecting device 6 is designed so that it 
expands sideWays and consequently spreads the exhaust 
gases sideWays. This device is designed so that the exhaust 
gases spread in a sector from 60 to 120 degrees and 
preferably around 90 degrees. In the illustrated embodiment 
the spread is around 90 degrees, but even the amount of 
exhaust gases vary in the different directions. For, the 
de?ecting device 6 has a throttling 9 in the outlet 4. This 
throttling varies sideWays and it is larger in the muf?er’s 
longitudinal direction than in its sideWays direction. Con 
sequently a larger amount of exhaust gas ?oWs in the 
muf?er’s sideWays direction than in its longitudinal direc 
tion. This is suitable considering the mix of exhaust gases in 
the cooling air 20. 
When using the saW practically it is important that the 

exhaust gases do not set ?re to for instance tWigs in the 
vicinity, or cause any injuries to the user. Formally there are 
also existing legal requirements both concerning the surface 
contact temperature and the maximum temperature of the 
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exhaust gas in the so called roll plane. The easiest Way to 
understand the term roll plane is to imagine that the chain 
saW, Without guide bar and chain, is driven and held against 
a plane surface in a large number of different angles. FIG. 1 
shoWs an example of roll plane 24. In this case the saW is 
partly supported against its spiked bumper 23 and partly 
against a so called bumper 22 on the muf?er 1. The bumper 
22 is mounted in a strategic position on the front of the 
muf?er, in order to move the roll plane outWards in many 
cases. The handle 21 of the chain saW as Well as the spiked 
bumper 23 and the bumper 22 Will in many cases constitute 
contact points against the roll plane. During the measure 
ment the chain saW, in a speci?ed condition Without guide 
bar and chain, is rolled over a plane measuring table, after 
Which measuring of maximum temperature takes place. 
Current legal requirements state that the maximum tempera 
ture of the exhaust gas must not exceed 247 degrees Celsius, 
Which is hard to meet. Current legal requirements for surface 
contact temperatures is a maximum of 288 degrees C., 
Which applies to points that come into contact With the roll 
plane, for example the bumper 22. These legal requirements 
applies in parts of the USA, Canada and Australia. As 
illustrated in FIG. 1 the majority of the exhaust gas ?oWs 
sideWays relative to the muf?er and is mixed With cooling air 
20. In this direction it is alWays far to the roll plane, even 
When it is at its closest. Only a minor amount of exhaust gas 
?oWs in the muf?er’s longitudinal direction, Which is the 
direction in Which the roll plane comes closest to the exhaust 
gas outlet. 

FIGS. 2—4 shoW the muf?er according to FIG. 1 enlarged 
and in more detail. Its main parts are illustrated in FIG. 2 
seen from above. As illustrated in the ?gure the de?ecting 
device 6 is designed in the form of a housing shaped body 
10, Which has an unbroken roof and Walls supplied With 
outlet 4 for the exhaust gases. The housing shaped body 10 
lacks ?ooring to certain extent, and is mounted to the 
muf?er’s upper side 5. This is supplied With a corresponding 
aperture 11, through Which the exhaust gases penetrate into 
the de?ecting device 6. The housing shaped body 10 is 
suitably manufactured by pressing in a tool. Along all edges 
but one, the plate is shaped so that it is adapted to the 
muf?er’s upper side 5. Thus along three sides, the housing 
shaped body touches the muf?er’s upper side, While it has an 
opening on the fourth side next to a pocket Which is 
embodied betWeen the body 10 and the muf?er’s upper side 
5. A structure 12 comprising a spark arrester screen, is 
designed so that it can be inserted into the pocket. This 
implies that the exhaust gas ?oW 7 exits the aperture 11 on 
the upper side 5 of the muf?er, thence passes the spark 
arrester screen and de?ects in the housing shaped body 10 in 
order to ?oW out of its exhaust gas discharge 4. 

FIGS. 2 and 3 shoW that the exhaust gas outlet 4 has a 
height Which varies sideWays and this height is smallest in 
the longitudinal direction and largest in the sideWays direc 
tion. The outlet throttles the exhaust gases and the throttling 
is consequently higher in the muf?er’s longitudinal direction 
than in the sideWays direction. The structure 12 is normally 
called a spark arrester screen. It partly contains a fastening 
device and partly a Wire mesh or net. The fastening device 
can comprise a plate folded around a Wire mesh. This plate 
is supplied With a fastening hole in Which a fastening screW 
25 is inserted and screWed tightly onto the muf?er’s upper 
side 5. A number of stampings 26 are embodied in the 
fastening device, in order to join this With the Wire mesh or 
net in a safer Way. Obviously, even the housing shaped body 
10 could have an alternative primary form than the illus 
trated rectangular one and the aperture into the pocket can 
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4 
naturally take up a larger or smaller part than one side of its 
surrounding edge. 

FIG. 3 shoWs the muf?er from the front and FIG. 4 in 
cross section from the side along the line A—A. By com 
paring these tWo illustrations the muf?er’s construction 
becomes more clear. The bumper 22 is located on the highest 
part of the front, Which previously has been described. As 
illustrated in FIG. 4, it consists of a pro?led plate, Which has 
been spot Welded and/or soldered onto the muf?er. Beneath 
there are tWo holes 27 and 28, Which extends straight 
through the muf?er and exits on both sides of the cylinder’s 
exhaust gas outlet 3. TWo distance tubes 29 and 30 surround 
these holes. The distance tubes are soldered onto both sides 
inside the muf?er. When screWs are inserted into the holes 
and screWed doWn tightly in the corresponding screW holes 
on both sides of the cylinder’s exhaust gas outlet 3, the 
distance tubes prevent the muf?er from being deformed. 
They further prevent exhaust gases from leaking out of the 
front. Far doWn the front 14 there are tWo holes 31 and 32. 
On the inside of these holes there are nuts Which are fastened 
by means of Welding and/or soldering. These fastening holes 
are used for attaching a support bracket onto the muf?er by 
means of screWs. As illustrated in FIG. 4 the muf?er is 
supplied With a baf?e 35 Which divides the total muf?er 
volume into tWo parts. The exhaust gases exit the exhaust 
gas outlet 3 into the folloWing part and consequently pass 
through apertures out into the next part of the muf?er. From 
there the exhaust gases ?oW through a tube 36 to the 
muf?er’s de?ecting device. The tube 36 is partly attached to 
the baf?e 35 and partly to the muf?er’s upper side 5. The 
arrangement of having a baf?e 35 and tube 36 is not 
necessary, but contributes to an improved noise reduction. 
The muf?er’s main parts are joined together at a joint 37 
Where the parts have been soldered together in a gas-proof 
sealed manner. 

As illustrated in FIGS. 3 and 4, the transition from the 
upper side 5 to a vertical side 13, 14 is designed With an 
unusually large radius for these types of muf?ers. The radius 
is suitably 5 to 15 mm and preferably about 10 mm. Hereby 
a Well adapted spreading effect of the exhaust gas ?oW is 
obtained. Aportion of the exhaust gas ?oW simply de?ects 
and folloWs the radius transition fractionally doWnWards. By 
choosing a Well adapted radius this spreading effect becomes 
optimal. If the radius is made even larger, the entire exhaust 
gas ?oW could then easily be de?ected and if it is smaller, 
the exhaust gas ?oW is hardly de?ected at all. This adapted 
rounding of the transition from the upper side to the vertical 
side contributes to reduce the exhaust gas temperature in the 
roll plane. 

Within the scope of the invention, the muf?er With its 
special exhaust gas outlet can be designed in many Ways. As 
mentioned, the muf?er can be short of a baf?e 35 and it can 
be detachable so that ?rstly the inner part is screWed onto the 
cylinder’s exhaust gas outlet 3 and after that, the outer part 
is screWed onto the inner part. Furthermore, the muf?er can 
be equipped With a catalytic converter element to reduce the 
exhaust gas emissions. This could for instance be located in 
the illustrated tube 36, but also in many other Ways. 

FIG. 5 illustrates a someWhat different embodiment of the 
invention than the one previously described. Also in this 
case, the muf?er’s exhaust gas outlet 4 is located on the 
upper side 5 of the muf?er and supplied With a de?ecting 
device 6, so that the exhaust gas ?oW leaves the muf?er in 
a plane relatively parallel to the muf?er’s upper side 5. The 
muf?er’s exhaust gas outlet is also positioned close to a 
corner 8 of the muf?er, situated close to the cylinder, 
suitably the corner Which is closest to the cooling fan 19. 
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However, in this case the de?ecting device 6 is designed and 
directed in a Way so that it discharges a relatively concen 
trated exhaust gas ?oW in a sideWays direction over the 
muf?er. The de?ecting device 6 is even in this case designed 
as a housing shaped body 10, but here it has a more oblong 
shape and exhaust gas outlet 4 only along one of the short 
sides. Along the remaining sides the body 10 is mounted to 
the upper side 5 of the muf?er. An aperture 11 on the upper 
side 5 of the muf?er leads the exhaust gases up into the 
housing shaped body 10. This aperture 11 connects close to 
the short side of the body 10, Which is opposite the exhaust 
gas outlet 4. Through these measures a concentrated exhaust 
gas ?oW 7 is created. By the housing shaped body being 
directed so that its aperture 4 points sideWays relative to the 
muf?er, the exhaust gases ?oW in this direction. 

Aprotective cover 15, suitably of metal, is mounted onto 
the muf?er so that it extends above mainly the Whole Width 
of the upper side 5 and extends above the exhaust gas outlet 
4. As illustrated in FIG. 5 the protective cover 15 is fastened 
at the same corner 8 as the de?ecting device 6. It extends 
straight across the muf?er and also doWn along the opposite 
side Wall. As illustrated in the ?gure, cooling air 20 can bloW 
betWeen the protective cover 15 and the muf?er 1 along the 
vertical side 13 of the muf?er. Along the upper side 5 of the 
muf?er, the protective cover is suitably designed so that 
cooling air 20 can pass in betWeen the protective cover and 
the muf?er on the side of the protective cover 15, Which is 
closest to the cylinder. The opposite side of the protective 
cover can on the other hand be more or less closed in order 
to ?t different applications. 

In the embodiment according to FIG. 5 the protective 
cover extends doWn outside the side Wall 13, toWards Which 
the exhaust gas outlet is directed. HoWever, the protective 
cover 15 could also be so large that it covers the entire upper 
side 5 and extends doWn even along the front side 14. It 
could then even replace the bumper 22. Thus, the protective 
cover could extend doWnWards outside the side Wall(s) 
against Which the exhaust gas outlet is directed. Such a 
protective cover, With greater or lesser extension (FIG. 5), 
could also be used in combination With a muf?er according 
to FIGS. 1 to 4. 

A great advantage With the muf?er according to the 
invention is that it facilitates a very effective mix of the 
exhaust gases With the cooling air 20, especially With the 
substantial cooling air ?oW Which passes above the cylinder 
16 and the muf?er’s upper side 5. Since it is usually very 
tight betWeen the protective cover, Which extends over the 
upper side of the cylinder and the muf?er, other solutions are 
necessary in this case. This is due to the fact that the 
protective cover is usually made of temperature sensitive 
plastic material. One solution is to equip the muf?er With the 
protective cover 15, as described above. The protective 
cover can of course be equipped With insulating material on 
its upper side to reduce the surface temperature. When the 
protective cover 15 is used, the normal plastic protective 
cover over the cylinder and muf?er is shortened, so that it 
just reaches the muf?er or extends only fractionally beyond 
the muf?er. The chain saW is supplied With a front hand 
guard, Which is not illustrated in the schematic FIG. 1. This 
front hand guard is positioned in front of the handle 21 and 
above the muf?er 1. This front hand guard is suitably 
supplied With a protective part, Which begins Where the 
shortened plastic engine cover ends. Hereby the muf?er 
according to FIGS. 1 to 4, can be used Without problems. 
The front hand guard is also usually made of plastic, but it 
is located at a greater distance from the muf?er, Which is 
favourable. Such a front hand guard can obviously also be 
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6 
used in combination With a muf?er according to FIG. 5 or 
similar, i.e. supplied With the protective cover 15. This is 
possible, but hardly necessary. 

The muf?er is supplied With an aperture 11 in the muf 
?er’s 1 upper side 5 or in a side Wall 13, 38 and at least one 
de?ecting device 6, 15, for instance a bent tube, is connected 
to the aperture 11 and de?ects the engine’s exhaust gas ?oW 
7, so that it leaves the muf?er in a plane Which is relatively 
parallel With the muf?er’s 1 upper side 5, and thereby the 
muf?er’s exhaust gas outlet 4 is essentially arranged on an 
upper side 5 of the muf?er. For instance, the aperture 11 can 
be positioned in a side Wall 13, 38 and be supplied With a 
de?ecting device in the form of a bent tube, Which makes the 
exhaust gases ?oW along the side Wall 13, 38 up toWards the 
upper side 5. Aprotective cover 15, suitably made of metal, 
is mounted on the muf?er, so that it extends above the 
exhaust gas outlet 4 at the mouth of the bent tube. Thus, the 
protective cover 15 extends relatively parallel With the side 
Wall 13, 38 around the corner to the upper side 5 and 
relatively parallel With this, along the entire or a portion of 
its Width. Thus, in this case, the protective cover 15 also 
functions as a de?ecting device. The bent tube can of course 
also be draWn around the corner to the upper side 5. 
Preferably, the distance from the aperture 11 to the upper 
side 5 is small and the side Wall 13, 38 leans upWards, i.e. 
the angle betWeen these sides exceeds 90 degrees. On the 
contrary, it is unsuitable to locate the aperture 11 in the side, 
Which is turned toWards the cylinder. This Would result in a 
substantial heating of the de?ecting device and consequently 
the cylinder. 
We claim: 
1. A muf?er (1) for portable Working tools, preferably 

chain saWs (2), said muf?er (1) being directly mounted to an 
exhaust gas outlet (3) of a cylinder (16), said muf?er 
comprising a plurality of side Walls, a front Wall, a loWer 
Wall, a rear Wall facing the cylinder, and an upper Wall, an 
aperture (11) is formed in said upper Wall (5) or side Wall 
(13, 38), at least one de?ecting device (6, 15) is disposed 
over the aperture (11) and serves to de?ect exhaust gas 
?oWing through the aperture such that exhaust gas leaves the 
muf?er, via a muf?er exhaust gas outlet (4), and travels in a 
plane Which is relatively parallel to the muf?er upper Wall 
(5), said muf?er exhaust gas outlet (4) being designed and 
directed such that a substantial portion of the exhaust gases 
?oW over the muf?er upper Wall (5) in a sideWays direction, 
said sideWays direction being generally at an angle to a 
direction of the cylinder exhaust gas outlet 

2. The muf?er (1) in accordance With claim 1, Wherein the 
muf?er exhaust gas outlet (4) is positioned close to a corner 
(8) of the muf?er (1), said corner (8) being situated close to 
the cylinder. 

3. The muf?er (1) in accordance With claim 1, Wherein the 
de?ecting device (6) expands sideWays and serves to dis 
tribute the exhaust gases sideWays, said de?ecting device 
being designed so that the exhaust gases are spread out in a 
sector of betWeen about 60—120 degrees. 

4. The muf?er (1) in accordance With claim 3, Wherein the 
de?ecting device has a throttling (9) at its outlet (4), said 
throttling varies sideWays and is more substantial in a 
longitudinal direction of the muf?er than in a sideWays 
direction of the muf?er, Whereby a greater amount of 
exhaust gas exits in the sideWays direction than in the 
longitudinal direction. 

5. The muf?er (1) in accordance With claim 1, Wherein the 
de?ecting device (6) comprises a housing shaped body (10), 
said body having an unbroken roof and Walls de?ning the 
muf?er exhaust gas outlet (4), said body being mounted to 
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the muffler upper Wall (5), said rnuf?er upper Wall de?ning 
the aperture (11) through Which the exhaust gases ?oW into 
the de?ecting device 

6. The rnuf?er (1) in accordance With claim 5, Wherein the 
housing shaped body (10) is fastened along only one portion 
of its surrounding edge and thereby de?nes an aperture into 
a pocket Which is embodied betWeen the body (10) and the 
muffler upper Wall (5), and a structure (12), Which contains 
a spark arrester screen, is adapted to be inserted into the 
pocket such that the exhaust gas How (7) is forced to pass the 
spark arrester screen. 

10 

8 
7. The rnuf?er (1) in accordance with claim 1, Wherein the 

de?ecting device (6) is designed and directed to provide a 
relatively concentrated exhaust gas ?oW sideWays over the 
muffler. 

8. The rnuf?er (1) in accordance with claim 1, Wherein a 
protective cover (15) is mounted onto the muffler, said cover 
extending rnainly above the Whole Width of the upper Wall 
(5) and above the rnuf?er exhaust gas outlet 

9. The rnuf?er (1) in accordance with claim 8, Wherein the 
protective cover (15) also extends doWnWards outside one of 
the muffler side Walls toWards Which the muffler exhaust gas 
outlet is directed. 

* * * * * 


